New sensitivity test using flow cytometry.
Flow cytometry (FCM) has been used to evaluate not only the malignancy of tumor cells but also the effects of chemotherapy. Here a new application of FCM for selecting the best antineoplastic agent in the chemotherapy for brain tumors is reported. Through our preliminary study using established brain tumor cell lines, the system for this sensitivity test was developed. Antineoplastic agents were placed in contact with monolayer-cultured cells; then cell viability and changes in the DNA histogram were analyzed by FCM. Cell viabilities were measured with the fluorescein diacetate (FDA) staining method, and the DNA histogram was analyzed by the propidium iodide (PI) staining method. The best antineoplastic agent was determined based on changes in cell viability and cell cycle. In other words, when markedly decreased viability as compared with that of the control, is measured by FCM, then the agents can be considered to have had a cytocydal effect on the tumor cells, and thus the sensitivity of the agents is able to be evaluated. If the viability of the tumor cell is observed to be similar to that of the control, the cytostatic effects of the agents are able to be evaluated only if a marked change is observed in the DNA histogram. After the preliminary study, this system was applied clinically to malignant brain tumor cases, resulting in success in selecting the best antineoplastic agent for each individual case. Our sensitivity test using this FCM established in vitro system has much potential value for clinical use.